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Ultrasound bioeffect definition is usually used in the pejorative manner, 
implying that it is unwarranted, and lead to harmful effects. However in 
reality, these bioeffects when applied in the correct manner and condition 
propagates beneficial effects in several medical conditions. Present ex-vivo 
experimental studies were undertaken to examine the effects of ultrasound 
intervention during pregnancy over newborn rabbits’ hormonal, biochemical, 
physical, and bone development in maternal hyperparathyroidism (HPT) 
and hypoparathyroidism (HyPT) with and without ultrasound intervention. 
There were two different maternal conditions which were HPT and HyPT 
that compared to normal condition. The HPT consisted of a positive control 
group devoid of any ultrasound intervention and three experimental groups 
that received parathyroid ultrasound intervention once at different durations 
and gestational stages. Similarly, in HyPT also comprise of a negative control 
group devoid of any ultrasound intervention and three experimental groups 
that received obstetric ultrasound intervention once at different durations and 
gestational stages. The intervention were given once during pregnancy in the 
experimental groups for 30 min, 60 min, and 90 min at the 1st (embryonic 
day (ED) 6), 2nd (ED 17) and 3rd (ED 28) gestational stage accordingly, using 
Philips HD3 2D B-mode system. Acoustic output parameters were kept 
constant. Total 136 newborns (control, n=12; HPT, n=62; HyPT, n=62) were 
euthanized and analysed. In compared to normal condition, maternal HPT 
caused a significant reduction (p<0.05) in positive control group newborn 
parathyroid hormone (PTH), serum calcium (SCa), body weight (BW) crown-
to-rump length (CRL), bi-parietal diameter (BPD), femoral length (FL), 
femoral diaphysis diameter (FDD), trabecular bone volume fraction (BV/
Cells respond to environmental stress via the activation of various 
survival pathways and may possibly end with the initiation of cell 
death in order to eliminate damaged cells. The ability of cells to mount 
an adaptive or destructive response depends on the type and duration 
of the stress. The response to continuous orbital fluid shear stress 
(OFSS), moderate hypothermia (35°C) and moderate hyperthermia 
(39°) in this study demonstrated an anabolic effect on Normal Human 
Osteoblast (NHOst) cells where the cell metabolism, differentiation 
and proliferation was either promoted or retained. The anabolic effect 
correlated with an inhibition of osteoclast activity by reducing the 
RANKL/OPG ratio. In response to 3 days of OFSS, increase in NHOst 
mitochondrial metabolism and proliferation simultaneously prevented 
apoptosis. Meanwhile the increase in alkaline phosphatase (ALP) activity 
and osteocalcin (OCN) after recovery from OFSS suggested that NHOst 
function was promoted. The possible mechanism for the transduction 
of these anabolic signals might have been generated through the actin 
fibres of the cell’s cytoskeleton. On the other hand, when NHOst were 
exposed to temperature stress for 1 h (acute), 12 h & 24 h (short) and 72 
h (prolonged), cells responded by expressing heat or cold shock proteins 
according to hypo- and hyperthermia severity and exposure duration. 
Exposure to acute 1 h temperature stress lead to an overall reduction 
in NHOst metabolism, mRNA and protein expression. Overexpression 
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TV), trabecular number (Tb.N), cortical area (Ct.Ar), diaphysis mineral-to-
matrix ration (M/M), diaphysis proteoglycan content (PGC), osteochondral 
junction M/M, osteochondral junction PGC. A significant increase (p<0.05) 
in trabecular separation (Tb.Sp), cortical thickness (Ct.Th), cortical porosity 
(Ct.Po), bone mineral density (BMD), tissue mineral density (TMD) and 
hypertrophic zone (HZ) length were noted in positive control group newborn. 
Compared to positive control groups, parathyroid ultrasound intervention in 
2nd gestational stage had significant improved (p<0.05) newborn PTH, SCa, 
BW, BPD, FL, FDD, BV/TV, Tb.N, Tb.Sp, Ct.Ar, Ct.Th, Ct.Po, BMD, TMD, 
osteochondral junction M/M, PGC and HZ length. In compared to normal 
condition, maternal HyPT caused a significant reduction (p<0.05) in negative 
control group newborn SCa, BW, CRL, BPD, FL, FDD, BV/TV, Tb.N, Ct.Ar, 
Ct.Th, TMD, diaphysis M/M, C/M, PGC and osteochondral junction M/M, 
C/M, PGC. A significant increase (p<0.05) in the newborn PTH, Tb.Sp, 
Ct.Po, and BMD were documented in negative control group newborn. 
Compared to negative control groups, obstetric ultrasound intervention in 2nd 
gestational stage had significant improved (p<0.05) newborn PTH, SCa, BW, 
FL, FDD, BV/TV, Tb.Sp, Ct.Ar, Ct.Th, Ct.Po, BMD, TMD, diaphysis M/M, 
C/M, PGC, and osteochondral junction M/M, C/M, PGC. Outcome of present 
study postulated the effects of ultrasound intervention during pregnancy over 
newborn development in maternal parathyroid dysregulation. It is anticipated 
that this experimental data on newborn rabbit following ultrasound 
intervention can assist into further insights to the possible favourable effect 
of ultrasound during pregnancy, a phase which has not been explored fairly 
to its extremity.
of Rbm3 and Hsp70 promoted NHOst viability and proliferation in 
response to short and prolonged moderate hypo- and hyperthermia 
but not in severe exposure. Up regulation of Rbm3 was involved in 
the adaptation of NHOst survival while Cirbp was to inhibit NHOst 
survival. Despite NHOst were progressing in the cell cycle in response to 
moderate hypothermia, the percentage of NHOst undergoing apoptosis 
was slightly higher compared to NHOst under severe hypothermia. Both 
moderate and severe hypothermia showed apoptosis was activated via a 
caspase 3-independent pathway. Insignificant up regulation of caspase 
8 and 9 under moderate hypothermia led to the activation of caspase 
3, suggesting both extrinsic and intrinsic pathway was activated. 
Detachment of NHOst from the culture substratum in response to severe 
hyperthermia suggests that anoikis as a form of apoptosis was induced. 
The expression of ALP and OCN was dependent on the expression of 
Runx2. Meanwhile the overexpression of osterix showed that response 
to moderate hyperthermia in particular suggests that NHOst have the 
capability to mature. Prolonged exposure to moderate hypothermia 
promoted mineral deposition required for bone mineralization as the 
calcium nodules were slightly larger compared to control. In conclusion, 
continues exposure to OFSS and short term moderate hypo- and 
hyperthermia promote if not retains bone functionality in vitro.
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